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1. Program Description

We proposed to examine all archival ROSAT PSPC observations of fields in the

Magellanic Clouds to search for diffuse X-ray sources. We would analyze the X-ray

data and use them in combination with additional information from optical, UV, and

radio observations to determine the physical nature of observed diffuse X-ray emission.

The objects we expected to encounter included supernova remnants in unconventional

interstellar environments, superbubbles, and kpc-sized supergiant shells. The scientific goals

of this study were to better understand the state and evolution of the interstellar medium,

especially how supernova and stellar winds injected energy into their surroundings.

2. Progress Report

During the grant period we carried out the tasks described in the original ADP

proposal. We used the ROSAT PSPC mosaics of the Large Magellanic Cloud to study the

large-scale diffuse X-ray emission and used individual PSPC pointed observations to study

diffuse X-ray sources that are 20' or smaller (_<300 pc across).

Using archival ROSAT data, we diagnosed three new SNRs candidates, and confirmed

their SNR nature with follow-up optical and radio observations. These three SNRs have

been reported in two separate papers (Smith et al. 1994; Chu, Dickel et al. 1995). We

have also analyzed archival ROSAT PSPC data of four X-ray-dim superbubbles, and found

that the uppers limit on their X-ray luminosity are consistent with those expected in

pressure-driven bubble models. The results have been reported in an ApJ paper (Chu,

Chang et al. 1995).

Using Snowden & Petre's PSPC mosaics of the LMC, we have examined diffuse

X-ray emission from supergiant shells. Preliminary results have been presented in the

Rgntgenstrahlung from the Universe conference at Wfirzburg (Bomans et al. 1995). The

supergiant shell LMC2 has by far the highest X-ray surface brightness. We have a series

of follow-up optical observations to analyze the massive star content and dynamics of the



104 K ionized gas in LMC2. The analysis has developed into a PhD thesis project being

udertaken by Sean Points.

The general results of this ADP program have been given in invited talks in the 1995

Mex-Tex meeting (104-106 K Ionized Gas in the Large Magellanic Cloud), the ROSAT

conference RSntgenstrahlung from the Universe (ROSAT View of the ISM in the Large

Magellanic Cloud), and the 1996 HEAD meeting (Hot ISM in the Large Magellanic Cloud).

Chu and Wakker have been awarded a NASA LTSA grant to expand the 1993 ADP

program to investigate the structuring of the ISM by massive stars in the Magellanic

Clouds.
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